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ABSTRACT

As the Space Station nears reality in funding support from

S 1

Congress, NASA plans to perform over a hundred differert
missions in the coming decade. Incrementally deployed, the
Space Station will evolve into modules linked to an integral
structure. iach module will have characteristic functions,
such as logistics, habitation, and materials processing.
Because the Space Station is to be "user friendly" for
experimenters, NASA is anticipating that a variety of
different chemicals will be taken on-board. Accidental
release of these potentially toxic chemicals and their

chemical compatibility is the focus ‘of this discourse.

The Microgravity Manufacturing Processing Facility (MMPF)
will contain the various facilities within the US Laboratory
(USL) . Each "facility" will have a characteristic purpose,
such as alloy solidification or vapor crystal growth. By i
exanining the proposed experiments for each facility,

identifying the chemical constituernts, their physicai state

R L U

and/or changes, byproducts and effluents, I will be able to
identify those paylocads which may contain toiaic, explosive,
or reactive compounds that require processing »r containment
in mission peculiar waste management systems. Synergistic

reactions from mixed effluent streams is of major concern.
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Fach experiment will have its own data file complete with
schematic, chemical listing, physical data, etc. Chemical
compatibility information from various databases will
provide assistance in the analysis of alternate disposal
techniques (pretreatment, separate storage, etc.). Along
with data from the Risk Analysis of the Proposed USL Waste
Management System, accidental release of potentially toxic

and catastrophic chemicals would be eliminatad or reduced.
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VOLUME IX
ISSUE:s 2/2/87
TABLE 7. FLUIDS/WASTES OF ASF
MASS PER RUN [ vOLUME PER RUN!

Air 0.89¢ 700.0 Used to refill the furnace canisters

after each run
Cleaning Fluid 6.00 8.00 Used to clean furnaces
Distilled Water 0.00 8.00 Used for general facility clsanup
Gasecus Hefium ©.00071 4.00 Sossible coolant for rapid sample

quench
Gloves 0.00002 0.00002 Two pair pet run
Inert Gas 0.87% 700.0 Used io fill furnace canisters during

sach run, May incluce either Ar, N,

or He
Wipes 0.e1x10? 0usxs0? 10 wipes per run
Z‘“\ - *! ﬂ‘.A:—-n-
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MATERIAL SAFETY DATA SHEET OHS23I390 474—

OCCUFATIONAL HEALTH SERVICES, INC. EMERGENCY CONTACT:

450 3EVENTH AVENUE, SUITE 2407 JOHN S. BRANSFORD, JR. (61%)292-11a0
NEW YORK, NEW YORK 10123

(800) 443-MSDS (212) 967-1100

SUBSTANCE IDENTIFICATION

CAS-NUMBER 108-88-3
RTEC-NUMBER XS3230000
SURSTANCE: TOLUENE
%

TRADE NAMES/SYNONYMS:
TOLUOL: FPHENYL METHANE: METHYL BENZENE: METHYLBENZOL: -
METHYLBENZENE: FHENYLMETHANE: METHACIDE: U220: STCC 49C9303: UN
1263: T-290: T-289: T-330: T-324: T-3I24-5: T-324-SK: T-I2Cs
T-323-S: PBINZENE, METHYL-: ANTISALIA: UHS23390

CHEMICAL FAMILY:
HYDROCAREON, AROMATIC

MOLECULAR FORMULA: C7-K8 MOLECULAR WEIGHT: 2.0
CSRCLA RATINGS (SCALE 0-T): HEALTH=I FIFRE=3 REACTIVITY=0 PERSISTENCE=!
NFFA RATINGS (SCALLE 0-4): HEALTH=2 FIRE=Z RERCTIVITY=0

COMFONENTS AND CONTAMINANTS

COMFCNENT: TOLUENE FERACENT: »$9
EXFCSURE LIMIT:
TOLUSNE:
=00 FEM CSHA TWA; 300 FPM USHA ACCEFTASLE CZILING CONCENTRATICN
SO0 FEM FCA 10 MINUTES CSHA ACCZFTAZLI MAXIMUM FEAK AECVE THE ACCEFTAELE
CEZILING CONCINTRATION FOR AN 8 HOUR SKIFT
100 FPM ACGIH TWA; 130 PPM AC3IH STEL
1060 FEM NICSH RECOMMENDED TWA; OO0 FEM NIOSH RECOMMENZED 10 MINUTE CEILING
SO FFM ROHMM AND HAAS RECOMMENCED TWe; 75 FPM ROHM AND HAAS AECOMMENIDED STEL
1O0G FOUNDS CERCLA SECTION 10T REFCRTAELE GUANTITY
2ay3IoAL DATA
SESCRIFTION: CLEAR, COLCRLESS LIGUID WITH AN ARGMATIC ODOR.
JQILING PCINT: 271 F (111 2) MELTING FOINT: =13¢ 5 : :% O
SFECIFIC GRAVITY: 0.846 SUAFORATION RATE: {SUTYL ACETATEsL)
2.24
SOLURILITY IN HATER: 2,0%% VAPOR DENSITY: 3.2
VAFTR FEESSURE: 22 MMHG @ 20 C DDOR-THRESHOLD: 0.2-3% FFM

25-27
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OTHE;? SOLVENTS (SOLVENT = SOLUBILITY): -
ACETONE, EENZENE, ALCOHOL, CHLOROFORM, ETHER, GLACIAL
ACETIC ACID, CAREON DISULFIDE, DIMETHYL QULFOXIDE, LIGROIN, OTHER HYDROCARBONS ”

FIRE AND EXFLOSION DATA

FIRE AND EXFLOSION HAZARD
DANGERQOUS FIRE HAZARD WHEN EXPOSED TO HEAT OR FLAME.

VAPORS ARE HEAVIER THAN AIR AND MAY TRAVEL A COWSIDERABLE DISTANCE TO A SOURCE
OF IGNITIDN AND FLASH BACK.

VAPOR-AIR MIXTURES ARE EXFLOSIVE AROVE FLASH POINT.

DUE TO LOW ELECTROCONDUCTIVITY OF THE SUSSTANCE, FLOW OR RCiTATION MAY.
GENERATE ELECTROSTATIC CHARGES RESULTING IN SFARKS WITH POSSIBLE IGNITICON.

FLAEH FOINT: 40 F (4 C) (CC) UFFER EXPLOSION LIMIT: 7.1%

LOWER EXPLOSION LIMIT: 1.2%4 AUTOIGNITION TEMP.: 894 F (480 C)

-
w

FLAMMIZILITY CLASS (OSHA):

FIREFIGHTING MEDIA:

DRY CHEMICAL, CARZOM DIOXIDE, HALCON, WATZIR SFRAY OR STANDARD FCAM

(1$87 EMERCE NCY RESFCONSE GUISE200K, DOT F 3200.%2).

FCR LARGER FIREZS, USE WATER SFRAY, FOG OR STANIARD FOAM

(1$E7 EMZAGEINCY RESFONSE GUIDI®O0R, DOT P S800.4).

FIRIFIZHTING:

MZWVE CCNTAINIR FACHM FIRZ AREZA IF FCSSIZLEZ, CCOL FIRE-ZXPCSED CONTAINERS WITH
WATZIR FACM SITI ONTIL WELL AFTER FIRZ I3 CUT. STAY AWAY FRCM STIRASZ TAN-
ENDS. FCA M2S3IVE FIRE IN STCORAGZ AREZIA, LSEZ UNMANNED HCSE HOLDER CR MOVITIR
NOZILES, ELSZ WITHIARAW FRCM AREZA AND LET FIRE ZUAN. WITHDRAW IMMEDIATELY IN
CASZ CF RISING SCUND FAOM VENTING SAFETY DEVIZEZ CR ANY DISCOLCAATION COF
STCRAGE TANK DUE TO FIRE (1987 EMERGENCY RESFONSE GUITEELCH, DOT F IS0C.-<
GUICZE FAGE 27).

ZATINGUISH CNLY IF FLOW CAN BE STOFFED; LSE WATIR IN FLCOCDING GUANTITIZIS &8
FGG, SOLID STREAMS MAY CFQEPD FIRZ. COOL CONTAINZIRS WITH FLOCDING AMCUNTS CF
NATER, AFFLY FROM AS FAR A ZISTANCE AS FCSSIZLEI. AVOID EREATHING TIXIC VaFCTRE,
RZZF USWIND,

WATEZR MAY ZE INEFFECTIVE (NFFA FIFE FROTEIITION FUIDE ON HAIARDSLE MATIRILLS,
EI3ATH EZDITICN),

DEFARTMENT CF TRANSFCATATION HAIARD CLASSIFICATION 4SCFR172.101:
FL&MMASLE LIOUIS

DEFARTMENT CF TRANSFCATATION LABELING FEQGUIREMENTS 35CFR172.101 AND 172,402
FLAMMABLE LIDUID
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DEFARTMENT OF TRANSFPORTATION PACKAGING REQUIREMENTS: 49CFR173.119

EXCEFPTIONS: 49CFR173.118

TOLUENE:
I00 FFM EYE-HUMAN IRRITATION; 350
SKIN-RABBIT MILD IRRITATION; 2 M

IRRITATION; 200 FPPM INHALATION-H
S0 MG/XG ORAL-HUMAN LDLO; 3000 M
INHALATION-RAT LCLO; 12,124 -MG/Y
INFALATION-GUINEA FIG LCLO; 8BGO
INTRAVENQUS-RAT LDS0; 3320 "PM/B
INTRAFERITONEAL-MOUSE LDSO; 2000
UNREPORTED-RAT LDS0O; MUTAGENIC D
(RTECS) .

CARCINOGEN STATUS: NONE.

TOLUENE 1S A SKIN, EYE, AND MU
DEFRESSANT, AND NEUROTOXIN. FOIS
AND ELOOD. STIMULENTS SUCH AS EF
FIZARILLATION, TOLUENE INHIXITS M

—— Y A . > Y D W W wy - T D Y . . e S S G . Y D R G W S S Y G D D Sy I T S G G e S S D S e s S S G em e aes e

CCHSUMFTION OF ALCOHOLIC 3EVERAG
EFIDEMIOLOSICAL STLDIES INVO
FEZRECNS WITH ARCUTINE ZXFCTURE
EZ AT AN INCREASED RISK TO THE
SYSTEM CANCEZAS, AND SKIN CANCE
HEALTH
INHALATION:

TOLLZENE:
IRRITANT/MNARCOTIC/NEUROTOXIN,

200G FEM IMMEDIATELY ZANCERCUS 7
ACUTE EAFCSURE- THZ LEVEL REQU

~SSOCIATED RESFIRATORY TRACT
FOR WARNING olUZ 7C OLFACTORY
MILD UFFER TRAZY

R
=z CHEZ,

ARESFIFATORY
LHAUSEA,
KIN, EUFKCRIA, DIIZINES
ITATICN, NASAL MULIUS SEC
AIRED BALANCE. AFTEREFFEC
D INSCHMNIA LASTED FOR ZEVE
FOSURE TQ H13H YAFOR COMNCE

AENAL DAMASE WITH YQGLOEINU
HEMATOLOZIC EFFECTS OCCUR RA
FECOVERY USUALLY FOLLOWS REM
CAUSE DEATH 37 FARALYSI3 COF
THEONIC wAFCSURE~- AEFEATED OR

ZADR
rE S
=R
MFE
N
X

.
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870 UG EYE-RABRIT MILD IRRITATION;

TOXICITY

0 MG SKIN-RAEBIT MODERATE IRRITATION; 433 MG
G/24 HOURS EYE-RABBIT SEVERE IRRITATICN;

100 MG/I0 SECOUNDS RINSED EYE-RAZERIT MILD
UMAN TCLO; 100 FFM INHALATION—-MAN TCLO;

G/KG ORAL-RAT LDSO; 4000 FFPM/4 HOURS

3 SKIN-RAEBRIT LDSO; 14600 PFM

MG/KG INTRAFERITONEAL~-RAT LDLO; 1760 ME/KG
HOURS INHALATION-MOUSE LCS0; 1126 MG/KG
MG/KBG UNREFGRTED-MOUSE LD30O; 6900 MG/KG

ATA (RTECS); REFRODUCTIVE EFFECTS DATA

COUS MEMERANE IRRITANT, CENTRAL NEAVOUS SYSTZM
OMING MAY AFFECT THE HEART, LIVER, KIDNEYS,
INEFHRINE OR EFHEDRINE MAY INDUCE VENTRICULAR
ITOCHONDRIAL OXIDATIVE PHOSFHCRYLATICN,

£S MAY ENHANCE THE TOXIC EFFECTS.

LVING PETROLIUM REFINZRY WSRKWIRS INDICATE
TO FETAOLIUM CAR CNE OF 173 CONSTITUENTS MAY
DEVELCPMENT OF EBENIGN NECALASMS, DIG=STIvE

R, FARTICULARLY MELANCMA,

ZEFECTS AND FIRST 1D

Q LIFE TR KEALTH.

IARED TO ¥RGDUCE MNARCOSIS CAN ZXIST WITHOUT

N

13
-

INSUFFICIZNT
53 HOLURS Cai
CONFUSICN,

FORESTHESIAS

i

IRRITATION. DDCR DETECT
FATIGUE. Zud=500 FENM

ToeN,

ic

- - - w -,

oL
m Mmoo
D2

-
.

-
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5, AND JILATED FUFILS.

RETICN, METALLIC TASTE, DROWSINESS, AND
3 INCLUDING NFRVOUSNE3S, MUSCULAR FATIGUE,
RAL DAYS. A WORKER FOUND UNCONSCIOUS &FTER
NTRATIONS FOR 13 RCURS CDEVELOFED HEFATIC =ND
RIA. RECOVERY WAS COMPLETE WITHIN & MONTHS.
RELY WiTH ZXFOSURE 70 HIGH CONCENTRATIONS.
CVAL FRCM EXFOSURE. EXTREME INHALATION MAY
THE RESPIRATORY CENTER.

FFOLANGED EXPOSURE MAY CAUSES MUCCUS

el

MEMIRANE

FRITATION, VOMITING, INSOMNIA, NCSE3LEEDS, CHEST FAIN, EUPHORIA,
CHE, VERTIGO, NAUSEA, ANOREXIA, 2AD TASTE, MOMENTARY LCSS OF MEMORY,
TATICNS, EXTRIME WEAKNESS, LOSS OF COORDINATION AND IMFAIRMENT OF
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REACTION TIME, TINNITUS, ALCOHMOL INTOLERANCE, rFETECHIAE AND ABNDARMAL
BLEEDING. LEUKOPENIA WITH RONE MARROW HYPOPLASIA MAS BEEN REFORTED
OCCASIONALY, BUT MAY EE DUE TO BENZENE CCNTAMINATION. EXAMINATION OF
WORKERS EXPOSED TO 100-1100 FPM REVEALED HEPATUMEGALY, MILD MACROCYTOSIS,
MODERATE ERYTHROFENIA, AND AZSOLUTE LYMPHOCYTOSIS, BUT NO LEUKOFENIA.
OTHER WORKERS EXPOSED TO TOLUENE FUMES DEVELOPED LEUKNFENIA AND

ESPECIALLY NEUTROFEI'TA. WITHIN & MONTHS, THEY SHOWED INCREASED COAGULATION
TIME AND DECREASED PROTHROMEIN LEVEL. PERIODONTAL EFFECTS WERE ALSO NOTED.
CARDIAC SENSIT'ZATION MAY OCCUR AND MAY RESULT IN CARDIAC ARREST DUE TO
VENTRICULAR FIBRILLATION. REFEATED INHALATION OF TOLUENE TO THE FOINT OF
EUFHORIA HAS CAUSED IRREVERSIRLE ENCEFHALOPATHY WITH CEREBELLAR ATAXIA.
RHYTHMIC LIMB MOVEMENTS, UNSTEADINESS, BIIZARE BEHAVIOR, EMOTIONAL
LABILITY AND OFTIC ATROPHY, AND DIFFUSE CEREBRAL ATROFHY. OTHER
NEUROPSYCHIATRIC EFFECTS MAY INCLUDE LETHARGY, HALLUCINATIONS, COMA,
DIZZINESS, SYNCOFE, FARESTHESIAS, AND PERIFHERAL NEUROFATHY. INTENTIONAL
SNIFFING CAN FRODUCE RENAL TUBULAR DEFECTS WITH METAROLIC ACIDOSIS,
ELECTROLYTE AENORMALITIES AND FOTASSIUM LOSS. SEVERE MUSCLE WEAINESS
LEADING TO LIMB FARALYSIS AND CARDIAC ARRHYTHMIAS MAY RESULT FROM

THE HYFOKALEMIA; HOWEVER, SENSORY FUNCTION AND TENDON REFLEXES ARE NOT
IMPAIRED. GASTROINTESTINAL EFFECTS MAY INCLUDE ASDOMINAL FAIN, NAUSEA,
VOMITING, AND HEMATEMESIS. CHROMOSOME CHANGES WERE OBSERVED IN SOME
WORKERS UP TO TWO YEARS AFTER CESSATION OF EXFOSURE TO TOLUENE. WGHMEN
OCCUFATIONALLY EXFOSED TO TOLUENE AND OTHER VARNISH SOLVENTE HAVE REFPORTED
MENSTRUAL DISORDERS, UNDERWEIGHT OFFSFRING WHO DID NOT NUARSE WELL, AND
FETAL ASFHYXIA. DYSMENORRMEA HAS EEEN REFORTED IN WOMEN OCCUFATIONALLY
EXFOSED TO TOLUENE LEVELS OF &0-I10Q FFM. EFFECTS ON THE FETUS AND FETAL
DEVELOFMENTAL AZNCAMALITIES HAVE ZFEEN REFORTED IN OFFEFRING OF FEZMALE RATS
AND MICE FOLLOWING REFEATED EXFOSURE DULRING GESTATION,

FIRST AID- REMOVE FAROM ZXFOSUREZ AREA TO FRESH AIR IMMESIATELY. IF ZRIATHING
MRS STOFFED, FEAFORM ARTIFICIAL RESFIRATIOIN, KEZP PEFSTN WARM AND AT REST.
GET MEDICAL ATTENTION IMMEDIATELY.

SKIN CONTACT:
TOLUZINE:

IRRITANT.

ACUTE EXFCSURE~ CINTACT WITH THE LIOUID MAY CAUSE IRRITATICN, SCALING,
CRACKING AND DIAMATITIS. SiIN ASSCRFTION DOES OCCUR, SUT IT IS GENZRELLY
700 SLOW TO FITDUCE SIGNS CF ACUTE S¥STIMIC TOXICITY. FARESTRESIZS IF THE
SKIN MAY OCCLR FRCM VAFCR EXFOSURE.

CHAGNIC EXFOSLRE- REFEATED OR FROLONGED CONTACT WITH THE LIOUIZ MAY ChAUSE
DEFATTING OF THE SKIN, RESULTING IN A DRY, FISSURZD DERMATITIS. TEN 73
TWENTY AFFLICATICNS TO RAEXIT SKIN FRODLCED SLIGHT TO MCDERATE [RAITATICN

AND SLIZHT NEZRISIZ.

AN ZFIDEMIOLOGICAL 3TUDY OF SETAOLIUM SEFINSRY WORKERS =AS REFDRTED
ELEVATIONTS IN STANDAFD MORTALITY RATISS FOR SKIN CANCEF ALING WITH A&
DCSE-REZFONSE RELATICNESHI® WHILCH INDICATES AN AS3CCIATION ZETWEEN RCUTINE
WURKFLACEZ EXFOSURE 73 FPETROLEUM OR ONE OF I° 5 CONSTITIENTS AND SWIN
CANCER, PARTICULARLY MELANOMA.

FIRST AID- REMCVE CONTAMINATED CLOTHING ANL SHOES (MMEDIATELY. WASH JFFISTED
AREA WITH 30AP CR IMILD DETERGEMT AND LARSE AMOUNTS OF WATER UNTIL O
EVIDENCE CF CHEMICAL REMAINS (AFFROXIMATILY 18-20 MINUTES). GET MEDICAL
ATTENTION MMEDIATELY,

EYE CONTACT:
TOLUEME «

IRRITANT.

ORIGINAL PAGE IS
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. ACLUTE EXPOSURE- CONTACT WITH THE LIQUID MAY CALST CORNEAL BURNS IF NOT ’
PROMFTLY REMOVED. VAPORS MAY CAUSE NOTICAILE IRRITATION AND LACRIMATION AT
I00-800 FFM, AND EXTREMELY HIGH CONCENTRATIONS MAY CAUSE BLURRING OF
VISION. CORNEAL LESIONS, VERY FINE VACOULES, HAVE EBEEN REFORTED IN WORKERS
EXFOSED TO A SOLVENT MIXTURE CONTAINING TOLUENE. THE LESIONS SUXSIDED
FOLLOWING SEVERAL DAYS OF NON~EXFOSURE. SIMILAR LESIONS HAVE BEEN FRODUCED
IN CATS FOLLOWING EXFCSURE TO TOLUENE.

CHRONIC EXPOSURE- REFEATED OR PROLONGED CONTACT MAY CAUSE CONJUNCTIVITIS.

RARELY, SYS5TEMIC OCULAR DISTURBANCES, SUCH AS "REDDENING OF THE VISICN",
HAVE OCCURRED.

FIRST AID- WASH EYES IMMEDIATELY WITH LARGE AMOUNTS OF WATER, OCCASIONALLY
LIFTING UFFER AND LOWER LIDS, UNTIL NO EVIDENCE OF CHEMICAL REMAINS
(AFFROXIMATELY 13-20 MINUTES). GET MEDICAL ATTENTION IMMEDIATELY. :

INGESTION:
TOLUENE: |
NARCOTIC.

ACUTE EXFOSURE- MAY CAUSEZE NALSEAR, YOMITING, COLIC, DIARRHEA, EBURNING :
SENSATION IN THE EFIGASTRIUM, MEADACHE, TINNITUS, DIZZINESS, WEIAKNESS,
EUFHORIA, DROWSINESS AND INCOORDINATION. IF LARGE AMOUNTS ARE INGESTED,

. SYMPTOMS MAY FROGRESS TO INCLUDE SHALLOW, RAPID RESFIRATION, TREMORE,
VENTRICULAR IRREGULARITIES WITH FIBRILLATICMN, CONVULSIONS, STUFOR AND
UNCONSTIOUSNEES., METAROLIC ACIDOSIS AND LIVER AND KIDNEY DAMAGE MAY OCCUR.
AFFROXIMATELY 18-30 MILLILITERS, IS THE HUMAN LETHAL DOSZ. ASPIRATION OF
THE LIGUID INTO THE LUNGS MAY CAUSE COUGHING, GAGGING, ACUTE HEMORAHASIC
FREUMONITIS AND RAFIDLY FULMONARY ZDEMA.

CHRONLIC EXFCSURE- NO SFFECTS WERE AEPORTED IN RATS FEED UP TO S50 MEB/FI/SAY
FCR 193 DAYS, ZIFFECTS ON THE FETUS AND FETAL DEVELOFMENTAL AENCAMALITIES
RAVE BESN REPCATII FOLLIWING REFEATED ADMINISTAATION TO PARIENANT MICE.

AID- EXTAZMEI CARE MUST 5 USED TO FASVENT ASFIRATION. USE GASTRIC LAVASE
ACTIVATED CHARCOAL AND A CUFFEZD ENDOTRACHEAL TURE WITHIN 18 MINUTES, IN
3SENCE GF CIFRESSICN CR CONVULSICNS CR IMPAIAZD 345 FEFLEIX, IFEZCZaC %
S CAN 2Z DCNZ, WHEN VOMITING FEIZINS, nZIP KEAD FELOW TFE HIFS 73 |
NT ASFIRETICN, AFTIR VCMITING STCFS, GIVI 20-80 MILLILITIRS CF FLIZT S |
=Q-S03A DILUTED 1:34 IN WATEZR, MAINTAIN AIAWAY, 2OTD FRISSLRIT aND ﬁ
RATICN. (SREISZACH, HANDECCK CF FCISONING, 117H £D.) GET nE3ICAL
TICN. TREATMENT MUST EZE ADMINISTERED 3¥Y GUALIFIZD MEDICAL FIASCLMIL.

i
H

&NTIDOTE: |

ND SFECIFIC ANTIDOTE. TREAT SYMFTOMATIZALLY IND SUFFCRTIVELY. f

AEATTIVITY SECTION

REACTIVITY:

STALE UNDER NGRMAL TEMFERATURES AND FRESSURES.

INCOMPATIRILITIES:

TOLUENE:

LLYL CHLORIDE + DICHLORCETRYL ALUMINUM SR STHYLALUMINUM 2ESCGUICHLORIDE:

POSSIHLE EXFLCSION.
TRCMINE TRIFLUCRITE 30U
DINITROSEN TETRAFLUSRIZE
NITRIC ACID: INTENSE R
niTAIC ACID + MIXED AC

t-s {0}

25-31 ORIGINAL I"GF IS
OF POUR QUALITY

N



N Ewr

NITRIC ACID + SULFURIC ACID: EXFLOSIVE REACTION.

NITROGEN TETROXIDE: EXPLOSIVE REACTION.

OXIDIZERS (STRONG): FIRE AND EXPLOSION HAZARD.

FLASTICS, RYBERER, AND COATINGS: MAY BE ATTACKED.

SILVER FERCHLORATE: FORMATION OF SHOCK SENSITIVE COMPLEX,

SULFURIC ACID: EXQTHERMIC REACTION.

TETRANITROMETHANE: EXTREMELY VIOLENT EXPLOSIVE REACTICN.

URANIUM HEXAFLUORIDE: VIGOROUS REACTION WITH THE SEFARATION OF CARBON.

DECUMFOSITION:
THERMAL DECOMFOSITION ~RODUCTS MAY INCLUDE TOXIC OXIDES OF CARBON.

o et mn =

FOLYMERIZATION:
HAZARDOUS FOLYMERIZATION HAS NOT HEEN REPORTED TO OCCUR UNDER NORMAL
TEMPERATURES AND FRESSURES.

- T ——— - - - - - - - - - > - - w—r > -

STORAGE-DISFOSAL
ORSERVE ALL FEDERAL, STATE AND LOCAL REGULATIONS WHEN STORING OR DISFO=INC
OF THIS SUESTANCE.
$¥STORAGEXX

ETORE IN ACCCRDANCE WITH 29 CFR 19:0.106.,

FROTECT ASAINST PHYSICAL DAMAGZ., CUTSIDE CR DJETACHED STORASE IS FREFERANLE.
INSIDE STORAGE SHOULD BE IN A STANDARD FLAMMASLE LIQUIDS STCRAGE RCOM CR
CAXINET, SEFARATE FROM GXIDIZING MATERIALS (NFFA 49, HKAZARDIUS CREMICALS
DATA, 157%).
TCHDING AND ZIOUNDING: SUFSTANCIS WITH LCW SLECTIOCONDULCTIVITY, WHITH
MAY FE IGNITED BY ELECTRCSTATIC SFAAKS, SHOULD 3E STORED IN CONTSINZRS
WHICH MEET THZ SCNDING AND GROUNDING GUIDELINES SFECIFIZD IN NFFA 77-1537,
RECTMMENDED FRACTICE ON STATIC ELECTRICITY.
STORE AWAY FARGCM INCOMPATIZLE SUSSTANCES.

SONDITICNS T AVOID |
MAY ZE ISNITED BY HEAT, SFARKS CR FLAMES. VAPORS MAY TRAVEL T3 & SOUSSE oF
IBNITISON AND FLASH BACK. CONTAINER MAY ZAFLODE IN HEAT OF FIEE. aPGR
EXPLCSION KaZARD INDOORS, OUTDOCAS CR 1t SEWERS. RUNQFF To SEWER MAY CREATS
FIRE DR EAFLCSICN FAIARD,

SAPILLS AND LEAKS
SOIL-RELEAZE:
Di3 ~OLDING AREA SUCH AS LAGOCN, FCND GR FIT FOR CONTAINMENT.
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DIKE FLOW OF SPILLED MATERIAL USING SOIL OR SANDBAGS OR FOAMEL BARRIERS SUCH
AS FOLYURETHANE OR CONCRETE.

USE CEMENT POWDER OR FLY ASH TO ABSORD LIQUID MASS.
IMMORILIZE SPILL WITH UNIVERSAL GELLING AGENT.

REDUCE VAPOR AND FIRE HAZARD WI1TH FLUOROCAREON WATER FOAM.

AIR-RELEASE:
! KNOCK DOWN VAPORS WITH WATER SFRAY. KEEP JPWIND.
. WATER-SPILL:
, LIMIT SPILL MOTION AND DISFERSION WITH NATURAL BARRIERS OR OIL SPILL CONTAROL
EOOMS.

AFFLY DETERGENTS, S0AFS, ALCOHOLS OR ANQTHER SURFACE ACTIVE AGENT 7O THICKEN
SFILLED MATERIAL.

AFPLY UNIVEREAL GELLING AGENT TO IMMORILIZE TRAFFED SPILL AND INCREASE
. EFFICIENCY OF REMOVAL.

IF DISSOLVED, AFFLY ACTIVATED CARZON AT TEN TIMES THE SFILLED AMOUNT IN THE
REGION OF 10 FFM OR GREATER CONCENTRATION.

L
AL DREDEES CR LIFTS TO ZXTRACT IMMOSILIZED MASSES CF rOLLUTION AND

LSE MECHANIC
FRECIFITATES.
OCCUPATION L-SPILL:
S=UT OFF IGNITICN SOURCES., STOF LEAK IF YOU CAN D0 IT WITHOUT RISK. USE WeTEx
SFRAY TU RECUCE VAPORS. FOR SMALL SPILLS, TAHE UP WITH SAND CX CTHIR ARSCREENT
MATIRIAL AND FLACE INTO CONTAINERS FOR LATER DISFOSAL. FCR LAREEIR SFILLS, SIVE
FAX AHEAD CF SFILL FOR LATER DISFCSAL. NO SMCHING, FLAMES CR FLASES IN KEIARD
SREA. KIZF UNNICISSAAY FEOFLE AWAY; ISOLATE FAIARD AREA AND RESTRICT INTRY.
FROTECTIVE EGUIFMENT SECTICN
VENTILATICN:
FROVIDE LICAL ZXAALUST SR BENERAL J.LUTION VENTILATION 7D MEST FUILIZHED
SAFSSURE LIAITE, VENTILATION SCOUIFMENT MUST 22 ZXFLOSITN-FROOF.
RISFIRATCR:
] THE FULLGWING SESFIRATORS AND MAKIMUM USE CINCENTRATIONS ARS RECLIMMENDAT IONS
- 2Y THE U.S. LEFARTMENT CF HEALTH AND HUMAN SERVICES, nilSH FOCHET GLIDE -3
. CHEMICAL HAIARDS OR NiGSH CRITERIA DOCUMENTS; OR DEFARTMENT OF LAECK.
IGCFRLISLO SUBFART I,
THE SFECIFIZ RESFIRATOR SELECTED MUST BE SASED ON CONTAMINATION LEVELS FILND
IN TRE WCARK FLACE AND 3& JOINTLY APFROVED &Y THE NATICHAL INSTITUTE OF
CCCURATIONAL IAFETY AND HEALTH AND THE MINE 3AFETY AND HEALTH ADMINISTRATION.
TOLUSNE:
1900 FRM- MY IHEMICAL CAARTRTDGE ARESPIRATCOR WITH GRGANIC VAFCR CARTRIDEEZ(S).

wn'Y SUAPLIED-SNIR RESFIRATOR.
arit FOWEAED AIR-PURIFYING RESPIRATCR wiTH ORGANIC VAFOR
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CARTRIDGE(S) .
ANY SELF-CONTAINED BREATHING AFFARATUS.

2000 FFM- ANY SUPPLIED-RIR RESPIRATOR OPERATED IN A CONTINUQUS FLOW MODE.
ANY SELF-CONTAINED EREATHING APPARATUS WITH A FULL FACEPIECF.
ANY SUPPLIED-ARIR RESPIRATOR WITH A FULL F*CEPIECE.
ANY AIR-PURIFYING FULL FACEPIECE RESPIRATOR (GAS MASK) WITh A
CHIN-STYLE OR FRONT OR BACK-MOUNTED ORGANIC VAPOR CANISTER.

ESCAFE- ANY AIR-FURIFYING FULL FACEPIECE RESPIRATIR (34S MASK) WITH A
CHIN-STYLE OR FRONT OR BACK-MuLNTED ORGAN’C VAPOR CANISTER.
ANY APPROPRIATE ESCAPE-TYPE SELF-CONTAINED BREATHING APPARATUS.

FOR FIREFIGHTING AND OTHER IMMEDIATELY DANGEROUS TO LIFE OR HEALTH CONDITIONS:

SZL.F-CONTAINED BREATHING APFARATUS WITH FULL FACEFIECE GFERATED IN FRESSURE
DEMAND OR OTHER POSITIVE FRESSURE MODE.

SUFPLIEZD-ARIR RESFIRATOR WITH FULL FACEPIECF AND OPERATED IN FRESSURE-DEMAND
OR OTHER POSITIVE FRESSURE MODE *W LUASINATION WITH AN AUXILIARY
SELF-CONTAINED BREATHING APSARATUS OPERATED IN FRESSURE-DEMAND OR OTHER
POSITIVE FRESSURE MODE.

CLOTHING:
EMELOYEE MUST WEAR AFFROFRIATE FROTECTIVE (IMPERVIQUS) CLGTHING AND ZGUI-MINT
TO FREVENT REFEATED OR FROLONGED SKIN CONTACT WITH THIS SU3BTANCE.

GLCOVES:

EMFLOYES MUST WEAR AFFROFRIATE FROTECTIVE GLOVES 7O FREVENT CONTACT WITH THIS
SUTSTANCE.

EYE FROTECTICON:

IMFLOYEE MUST WEAR SPLASH~FROOF OR DUST-RZSISTANT SAFETY EOGTLES TJ FAEIVENT
ZYZ CONTACT WITH THIS SUSSTANCE.

AUTHGRIZED - OCCUFATIONAL HEALTH SZAVICES, INC.

ION DATE: 0OT/22/€8

)

CRE&ATICN DATE: 10/23%3/24 REV1
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MATERYAL SAFETY DATA SHEE™ A9C14:57Q 50 -
FISHER SCIENTIFIC ;HERGENCY CONTACT: !
CHEMICAL DIVISION GASTON L. FILLORI
1 REAGENT LANE (205) 796-7100

FAIR LAWN, NJ 07410 (201) 79&-7100

- o > - ——

SUBSTANCE IDENTIFICATION

CAS~-NUMBER 71-!3-6
SUBSTANCE: xx1,1,1-T(ICHLOROE "HANESX

TRADE. NAMES/SYNCNYMS:
METHYL CHLOROFORM: ETHYLIDYNE CHLORIDE: WUN Z331i: T-3I91: T-398:

ACC14270

CHEMICAL FAMILY:
HYDROCARZON, ALIFHATIC

MOLECULAR FORMULA: LZ-H3-CL3 MOL WT: 133.41

CERCLA RATINGS (SCALE 0-3): HEALTH=L FIRE=0 REACTIVITY=2 FERSISTENCE=3Z
NFFA RATINGS (SCALE 0O~"": HEALTH=3 FIRE=1 REACTIVITY=]

- - ——— —— —— — — — Y i N D S - - - - an - A -~ - —————

COMFONENTS AND CONTAMINANTS
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CRMFONEN "t 1,1, 1-TRICHILORDETHANE
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NEWNT: INHIBITOR TO FREVENT CORROSIMN OF

CTHER CONTAMINANTS: NONE

Twéag &30 ACGIH STEL
‘1 NICSH RECOMMENDED 13 MINUTE CZILING
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PHYSICAL DATA
DESCSIFTION: COLORLESS LIQUID WITH A MILD CHLCOROFORM-LIKE ODOR.
SZOILING FPCINT: 163 F (74 C) MELTING FOINT: =36 F.(-32 C)
SF#ECIFIC GRAVITY: 1.7 EVAFORATION RATE: (CCL4=1) L T7E
SOLUBILITY IN WATER: 0.44% VAPOR DENSITY: 4.6
VAFOR FRESSURE: 100 MMHG @ 20 C ODOR~-IHRESHOLD: 20-100 FFM

OTHER SOLVENTS (SOLVENT - SOLUBILITY):
ACETINE, HENZENE, CCL4, NETHANCL, AND ETHER.

- - . P D ——— - - - - D S .Y . —— - - —— L " - = - - - ————— —-—

FIRE AND EXPLOSINN DATA
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FIRE AND EXPLOSION HAZARD .
NEGLIGIBLE FIRE HAZARD AND EXPLOSION HAZARD WHEN EXFOSED TO HEAT OR FLAME, »
FLASH POINT: NONFLAMMABRLE UPFER EXPLOSION LIMIT: 10.5%
LLOWER EXFLOSION LIMIT: 8.0% AUTOIGNITION TEMP.: 998 F (337 C)

FLAMMIPILITY CLASS (OSHA): 1IIIA

FIREFIGHTING MEDIA:
DRY CHEMICAL, CAR3ON DIOXIDE OR HALON
(1987 EMERGENCY RESFONSE GUIDEROOK, DPGT P 5809.4).

FOR LARGER FIRES, USE WATER SPRAY, FOG OR STANDARD FOAM
(1987 EMERGENCY RESFONSE GUIDEZOOK, DOT P 5B00.4).

FIREFIGHTING:
STAY AWAY FROM STORAGE TANK ENDS. COOL CONTAIMNERS EXFUSED TO FLAMES WITH WATER

FROM SIDE UNTIL WELL AFTER FIRE IS OUT (1987 EMERGENCY RESFONSE GUIDEROOCK,
DOT P S800.4, GUIDE FAGE 74).

- — s = T G S —— T - D P - - ———— - - —

TOXICITY

27 GM/MIT/10 MIN INSALATION=MAN LCLO; 1000 rFM INMALATION-RAT LCLD; 14700 M3/KS

CRAL-RAT LDSC; 11740 CORAL~MOUSE LDSO; MUTACENIC DATAR (RTECS); RzrrODUCTIVE

EFFTCTS DATA (R1.7S); INDEFINITE ANIMAL CARCINOGEN (IARRC). DATA AVAILAZLE DD
1

RMIT EVALUATION OF CARCINDGENICITY CF 1,1,:-TRICHLOROZTHANZ TO 3Z MACE.

RICHLORDZITHANE IS A SKIN IRRITANT AND CEINTRAL NERVOUS SYSTZM

] RITATE THE EYZS AND MUCDUS MIM3RANZIS, PUISTNING MAY
~Y =

- -

a1 s
YSTEM AND LIVER., ALCOKOLIC XSVZIRAZES M

e v i — — S5 S D WS AP} e D - R Gh A R M I W T A A - —— . . W - -

HEALTH EFFECTS AND FIRST AID

INHALATICN:
NARCOTIC. 1000 FFM IS IMMEDIATELY DANGEROUS TO LIFE AND HEALTH.
ACUTE EXFPOSURE- INDIVIDUALS EXFOSED TO 900-1000 FFM FOR 20 MINUTES

EXFERIENCED LIGHT-HEADEDNESS, INCOORDINATICON, AND IMFAIRED
EQUILIBRIUM., EXFOSURE TO A HIGHER CONCENTRATIONS OF EXTINDED
FERIODS OF TIME MAY CAUSE CENTRAL NERYOUS SYSTEM DEFRESSION
WITH DIZZINESS, INCOORDINATION DROWSINESS, INCREASED
REACTION TIME, UNCONSCIQUSNESS, AND DEATH. "SUDDEN DEATHS"
MAY OCCUR DUE TO SENSITIZATION OF THE MYOCARDIUM TQ
EFINEFHRINE., (CAUSING CARDIAC ARRYTHMIA). DEATH MAY ALSO EBE
CAUSED BY ASFHYXIA DUE TO THE REDUCTION IN OXYGEN AGAILABLE
FOR EBREATHING. AT EXTREMELY HIGH CONCENTRATIONS, LIVER AND
KIDNEY INJURY MAY OCCUR. REPEATED EXPOSURE TO THE FOINT OF
ANESTHESIA MAY CAUSE REVERSIELE HEFATITIS (ANIMAL).

CHRONIC EXFOSURE- IN EXFERIMENTAL ANIMALS, LIVER AND KIDNEY DAMAGE HAVE EBFFN
MINIMAL. 3EE ANIMAL MUTAGENIC AND REFRODUCTIVE EFFECTS
REFERENCES IN TOXICITY SECTION. AT 1000 TQ 10,000 PFM:
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S-MONTH EXFOSURES OF ANIMALS CAUSED SOME PATHOLOGIC
CHANGES IN THE LIVERS AND LUNGS OF SOME SFPECIES. WHEN
REFEATED, REDUCED TO 300 FPM: PATHOLOGIC CHANGES WERE
ELIMATED, BUT THERE WAS SOME GROWTM LDSS.

FIRST AID- REMOVE FROM EXFOSURE AREAR TO FRESH AIR IMMEDIATELY. IF BREATHING |

HAS STOPPED, GIVE ARTIFICIAL RESPIRATION, IF BREATHING WITH

DIFFICULTY, GIVE OXYGEN. REMOVE ANY CONTAMINATED CLOTKING. DO NOT

GIVE EPINEFHRINE (ADRENALIN). KEEP AFFECTED PERSON WARM AND AT
REST. GET MEDICAL ATTENTION IMMEDIATELY.

SKIN CONTACT:
IRRITANT.
ACUTE EXFOSURE- CONTACT WITH THE LIQUID MAY CAUSE IMMEDIATE IRRITATION AND
REDNESS. THE SURSTANCE CAN BE ABSORSED TO A MODERATE DEGREE
FRODUCING SYSTEMIC EFFECTS OF DIZZINESS, HFADACHE,
INCOORDINATION, AND DROWSINESS.

CHRONIC EXPOSURE~ REFPEATED SKIN CONTACT MAY FRODUCE A DRY, SCALY, FISSURED
DERMATITIS DUE TO THE DEFATTING FROFERTIES OF THE LIQUID.
SEE ANIMAL MUTAGENIC AND REFRODUCTIVE REFERENCES IN
TOXICITY SECTION.

FIRST AID- REMOVE CONTAMINATED CLOTHING AND SHDES IMMEDIATELY. WASH AFFECTED
AREA WITH SOAP OR MILD DETERGENT AND LARGE AMOUNTS OF WATER UNTIL NO
EVIDENCE OF CHEMICAL REMAINS (AFFRGXIMATELY 15-20 MINUTES). GET MEDICAL
ATTENTION IMMEDIATELY.

EYS COMTACT:
IARRITANT,

ACUTE EXFOSURE- HIGH VAFCX CONCENTRATIONS (8G0-1000 #7M) MAY CAUSE
IRRITATION AND REDDNESS. TIRECT CONTACT CF THE LIQUID nMAYy
CaUsI TEMFCARARY INJURY WITH CCOMFLETE RECOVERY EZXFECTED IN
£3 mCURS. DIRITT AFFLICATION 7)) THE EYES OF RAZZITS HAS
CALSED COMNSUNCTIVAL IRRITATION, JT NO CTTRANZAL 2am&ss,

CHRONIC EXPCSURE- NJ EFFECTS KNOWN IN HUMANS,

FIRST AID- WASH EYES IMMEDIATELY WITH LARGE AMOUNTS OF WATER, OLCASICNALLY
LIFTING THE UFFER AND LOWER LIDS, UNTIL NO EVIDENCE OF CREZMICAL
REMAINS (AFFROXIMATELY 10-20 MINUTES). GET MEDICAL ATTENTIGN.

INGESTION:
NARCOT:C.
ACUTE EXFOSUSE~ SYMFPTCMS FROGRESS THARCUGH HEADACHE, DIZZINESS, NAUSEAR,
FAINTING, RESFIRATORY DEFRESSION, HYPOTENSION, ARRMYTHMIAS,
AND UMNCONSCICUSNESS. LIVER AND KIDNEY DAMAGE MAY QCCUR.
THE ADULT FATAL DOSE IS ESTIMATED TO BE 5 ML.

FIRST AID- GET MEDICAL ATTENTION IMMEDIATELY. IF MEDICAL ATTENTION IS NOT
IMMEDIATELY AVAILABLE, AND IF VICTIM 1S CONSCIOQUS, ATTEMPT TO INDUCE
VOMITING 2¥ TOUCHING FINGER TO BACK OF THROAT.

.

1
i
|
|
f
|
i
i
!
|
i
f
- T E

REACTIVITY SECTION

REACTIVITY:
STAZLE UNCER NORMAL CONDITIONS. REACTS VIULENTLY MITH ALKALI, EARTH~-ALKALINE,

25-37 ORIGINSL ¥ ™ i
OF FUOR QUALITY



\

AND WITH VARIOUS METAL POWDERS. THE SUBSTANCE CAN BE HYDROLYZED BY WATER TO
FORM HYDROCHLORIC ACID AND ACETIC ACID. THE SUBSTANCE WILL REACT WITH STRONG
CAUSTICS, SUCH AS CAUSTIC SODA OR CAUSTIC POTASH TO FORM FLAMMABLE OR
EXPLOSIVE MATERIAL. AN INHIBITOR 1S REQUIRED TO FREVENT THE CORROSION OF

METALS.
INCOMPATIBILITIES:

ACETONE + BASE:; EXPLOSION,

LIQUID OXYGEN + IGNITION SOURCE: EXPLOSION.

SODIUM-FCTASSIUM ALLOY + LIQUID NXYGEN WITH AN ENERGY SOURCE: EXFLOSION.

STRONG OXIDIZERS: VIOLENT REACT .JN.

STRONG CAUSTICS: VIOLENT REACTION,

CHEMICALLY ACTIVE METALS (ALUMINUM FOWDER, SODIUM, FOTASSIUM, MAGNESIUM
FOWDER): VIOLENT REACTION.

NATURAL RUBRER: DECOMPOSRS.

SODIUM: SPONTANEQUSLY FLAMMABLE COMPOUND FORMED.

SCDIUM HYDROXIDE: SFONTANEOUSLY FLAMMAELE COMFOUND FORMED.

NITROGEN TETRAOXIDE: EXPLODES.

DECOMFOSITION:
THE SURSTANCE WILL DECOMPOSE AT HIGH TEMFERATURES UPON CONTACT WITH HOT METAL

OR UNDER ULTRAVIOLET RADIATION TO PRODUCE TOXIC AND CORROSIVE GASES SUCH AS
HYDROGEN CHLORIDE, DICHLORDACETYLENE, AND VERY SMALL AMOUNTS (7 CHLORINE AND

FHOSGENE.

FOLYMFRIZATION:

HAZr ~00US FOLYMERIZATION HAS NOT 2EEN REFORTED 7O OCCUR UNDER NORMAL
TEMFERATURES AND FRESSURES.

—— — - - —— - — - ———— D P - — G TS T T D T D — - D P S L - D i S - —— S D R D G . A SN —— - - -

CONDITICGNS 70 AVOQID

MAY TURN 2T 2CES NOT IGNITE REZADILY. CONTAINEZR MAY ZXFLOSE IN HFAT COF FIARZ
AVOID ULTRAVISLET RADIATION, AVOID OFzN FLAMES, WSLDING ARCS OR OTHER HIGH
TEMFERATURE SALRCES, wHICH INDUCE THEAMAL DECCHFCSITICN DR EXFLCSION. AVOID

AUTCISNITICON TEMFERATURE, 3Z7 C.

- e —  —_— - —————— =D T - —— = - ——— - T e = . —— ———— A G T - D W . — - - ——— - -

SFILLS AND LEAKS

OCCUUFATICNAL-SPILL:

SHUT OFF IGNITION SOURCES. STOP LEARK IF YOU CAN DO IT WITHOUT RISK. FOR SMALL
LIGUID SFILLS, TAKE UP WITH SAND, EARTH OR OTHER ARSOREENT MATERIAL. FOR
LARGER SFILLS, DIKE FAR AHEAD OF SPILL FOR LATER DISFOSAL. ND SMOKING, FLAMES

OR FLARES IN HAZARD AREA! KEEP UNNECESSARY FEOFLE AWAY,

PROTECTIVE EQUIFMENT SECTION

VENTILATION:
FROVIDE LOCAL EXHAUST VENTILATION SYSTEM TO MEET FUBLISHED EXFOSURE LIMITS.
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RESFIRATOR:
300 PPM- CHEMICAL CARTRIDGE RESPIRATOR WITH AN ORGANIC VAFOR CARTRIDGE.

SUFPLIED-AIR RESPIRATOR.
SELF-CONTAINED BREATHING AFFARATUS.

1000 PFM~ SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACEPIECE
OPERATED IN FRESSURE-DEMAND OR OTHER POSITIVE-FRESSURE MODE,
OR EQUIVILENT RESPIRATOR.
ESCAFE—~ ANY ESCAFE SELF-CONTAINED BRREATHING APFARATUS.

FIREFIGHTING— SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACEPIECE
OFERATED InN PRESSURE-DEMAND CR OTHER POSITIVE FRESSURE MODE.

CLOTHING:
EMPLOYZE MUST WEAR AFFROFRIATE FROTECTIVE (IMPERVIOUS) CLOTHING AND EQUIFMENT

TO FREVENT ANY FOSSIBILITY OF SKIN CONTACT WITH THIS SUBSTANCE.

GLOVES:
EMFLOYEE MUST WEAR APFROFRIATE FROTECTIVE GLOVES TO PREVENT CONTACT WITH THIS

SUBETANCE.

EYE FROTECTION:
EMFLOYEEZ MUST WEAR SFLASH-FROOF OR DUST-RESISTANT SAFETY GOGGLES AND A
FAUZSHIELD TQ FREVENT CONTACT WITH THIS SUBSTANCE.

WHERZ THIRE 15 ANY FOSSIZILITY THAT AN EMPLCYEE'S EYES MAY == 2XFCS 70
THIS SURSTANCEZ, ThE ZIMFLOYER SHaLL FROVIDE AN EYZ-WASH FOUNTAIN HITJ: THE
IMMIZDIATE WCAK ARZA FOR ZMERSENCY USE.
AUTHCZRIZIZED - FISHEZR SCIENTIFIC
T=Z &ZCWVE INFCAMATION I35 3ZLIZVED TO 3Z ACCURATE AND REFRESENTS TmZ ZEZST
INFIIMATION CUREINTLY &VAILAELEI TO LS. HOWIVIR, WE MAVE NI WARRANTY OF
FEACRANTAZILITY OR ANY OTHEIR WARRANTY, ZLFRESSED CR ImMPLIZD, wITH AZ3IFZICY 7C
SUTH INSCAMATICN, AND WE ASSUME NO LIAZILITY RESULTING FA2M I7S USE. LSZRS
SHOULD MASKE THEIR OWN INVESTIGATICONS TO DETERMINE THE SUITREILITY CF TFE
INFORMATION FOR THEIR FARTICULAR PURFOSES.
CREATION DATE: (%/1%/88 REVISION DATE: (G9/14/87

LR R A R P R e R Pt R PRt R e R PR PR 22222222

ORIGIN. Firt: 25

2539 OF FOOR QuAL ETY

|
!
i
i
H
i
]




ddIXOIa NOHHYOD ©

JTI0A0OW 4Vl dlld NI (dSN ATNOHHOO SAInNid

HdLYM o

NIO0HAAHd o

HOLIT3H ©

NODUY o

NdDSOYLIN ©O

NdOXX0 ©

8061 UAUWIAON ALITIULLVAWOD ‘INDIN:AID DONISSASSV Hod
WILSAS “IVIUALVH SNOUUVZVII NOLLVLS dOVdAS
13AVQ VY JO LNAWJOIIAIA NV NOISIA

O9NOD °& ‘U

TINVN WALNID LHOITE 3DVIS TIVIISUVN

SCiv AMYHD

HONVHE AULSIWAHO
TYOISANd ANRY "IYOILAINNY
INOILVZINYOUD

25-40

W/

»



JHOLS ANV 31vD34D3S

HO
W3LSAS NOLLVAVTIOZY U3LVMWHOLYINWNDOY OL QTOANVIN TTONIS.

$S300Hd3Hd
S1N3INT443 AINOIT @

ONILN3A 21a0I1d3d
3HOLS HO/ANY SS300Hd

QTO4INVIN 3TONIS
S.1N3IN1443 SNO3ASYO @

34OLS ANV Dvd
S3ALvINJlldvd Y3aliid

SININT443 ANOS @

ADCTOAOHLIN INIAWIOVNVIN JLISYM SWRNJ

8861 UAUWAAON ALTTIULLVAIROD TIVOINAIID ONISSASSVY uod
WILSAS “IVIUALVK SNOGUVZVIL NOILVLS 3DVdS
:31v0 V 40 INJIWJOT4AHd GNV NOISId ON 1uvI'S
09NOO & ‘U HORVUd XYISIHAND |
TIVOISAIId ONY TVOIIAIVNY
‘anvi YILNID LHOITS 3DVAS TIVHSUVE, NOILYZINY OO

25-41



A

DNISSAD0Ud
d4.5VM
JdsSvu-aNnouo
TUNIA

aayuolrLs

QAUILIIL

o

Jauo.Ls

T

—_—
LVIULIUd

QIUOLS

LYV LIAYL

;

1)

Ju_l..

dLSVM LNARIUAAXA

g86T UAUWAAON ALTTIULLVARWOD ‘INDIKWHID ONISSASSY uod

‘IAVO

OONOOD & Y

tINVN

HALSAS TVIUALVH SNOQUVZVEH NOILVLS HONdS

YV 40 LNIWJOTIAYU UNV NDISIQ

UILNII LUDITA DIVIS TIVIISHVN

FON ¥V

HONVHG AULSINAHD
TIVOISANd OGNV TIVOILATIYNY

INOILYZINVOUO

25-42

‘.
Y 5



{gaivvavo

Aaonavvovinoay &

CIYNOLL O} it
JLSVM
$5121

anwa oo [=-])

NOr440) 3ATVA0WNDD (D

103NNOosIO Noino B

Jrind

$3ISVO
TURYM

NOISSIUJINOD
Hom

X
HIUMVHD
NOILON3Y

N31SAS

NoisIndoud ~—-[=- - \ \

NOUviS

JOVUOLS/ONISSIAI0Hd
SVO ALSVM 1SN TVYNYILX3T

= InN3riizens
sn

U861 UJIUHAAON

3AVU

OONOD °J& “U

CINVN

ALTTIUILVAWOD TIVOIWHIID ONISSASSY u04d
HALSAS “IVIUALVH SNOUUVZVII NOILVLS FIVAS
V JdO0 LNJHWJOTIAINU ANV NOISHA

YILNID LNODITA 3IVIS 1IVHSUVIN

CON AUV

HONVEd AUISIHIHD |
TVOISANd ANV ‘IVOILATVNY

INCILVZINVONO

J

ORIGINAL PAGE IS

OF POOR QUALITY

25-43



t’%ﬂe [T
M_

‘ajuols

ATHONNOD 30 Q1IN0 SYIN0IU

QGNY SHY3ZIQIXO UM INOS ‘SISYD
Q3LYU3NID NOU4 SIUNSSTUJS ITONVH
01 ALI'HOY M31SAS NO DHIONIdIQ
‘YIHLIDOL Q3UOLS 32 OS5IV ANOIN
$1NIOY DNIDNOIY UVUNIS "Q3UOLS
ATNONNOD 38 GIN0D HIDN3ULS
UYWNIS 20 SINIDY DNIZIGIXO INOS

210411 'OH @)
SOIDY VU3t
DNIZIXO-HOH

—

. ‘S1NIATI0S
GILYNIDOTYHNON 40 NOILYUINOM
ININD3SANS HLIM ‘GILYNIDOTYHNON GNY

— uuﬂ.ﬂ-ﬁ!q —

G31YNID0TYH OLN 0IOIAID 38 G INCO ¥O
JOVEOLS ‘SIIMOIILYI UVIOINON YO ¥YI0d OINI
AL, o Q301AIQ 38 GIN03 11 'SAYM 3O ALIYVA ¥
18isS0d ANy . NI 03QIAKIENS 39 GIN0O dNOND SIL
IOVLDLS Conn Yot SNOBUYJOUOAH 3 SINIAIOS
31vUvd3s
° SONNOJINOJ) o3y N
. STIINIHD
"HOX "HOHY | vinormy
L 35VUOLS P—— s3any
| NOMIOD Lyl *
30ISS0d SINMTY
| ;
H30N03Y| SUIZIMX0 mm-._-.n: SILYNVAIO0SI
E “55m 95N |
| I X
SOINYDHONI SOINYDHO

SILSVM JTAILVdNOD DNIdNOED 904 WILSAS

886T UIARIAON

SILVO

OONOD °& YU

1ImMVM

ALITIULLVANOD TINDIWAID ONISSASSY uod
HUALSAS "IVIUALVA SNOAUVZVIL NOILVJIS dOoVdsS
V 40 INYWJOTIAIU ONV NOIS:Q

HWALND LUDEIS 2IVIS TIVIISUVIN

SON _AUYIHD

HONWHYE AYLSIWAHO
TYDISAId ANY “INOILATYNY

"20.P<N_Z<O=OL

25-44



A e e

| @
| "
i (&)
<
o
-
<
H =
: o
[+ 4
o
"y
3
ININTIAT/AININAdT @ <
WILSAS/ININTd43 @
|
AL, LVdWOJNI STIVIHALYN
_ B80T dJUNJAON ALTTIATILVIWGD TTVOTHAND  ONISSISIV HOd
WILSAS IVTUALVH SNOMNVZVIL NOILVLS dOVdS

:31va V 40 INJWAO'1dA™" . UNV NDIS3d oM Lewnd

— OOROOT &L H I~ HORYEU XULSIRIHI

IVOISAlid ANY "IVOILATVNY

Carvn WILNID 11O BIVAS TIVHSUVIWN NOILY ZINV OO

-

OF POOR QUALITY

&
.

.U‘



B N oL

"UNJ20 A1NOM NOISO1dX3 NV ‘OIHVYNIDS

ISV LSHOM V NI "TEINNVHD ODNOHM 3HL OLNI 31SVYM ONIQUVYISIA
HILININIHIIXT NV JO MSIH FHL ISVIHONI AINOI SHIANIVINOD JLSVM
SNOIYVA OL S3X0T3IA0TD NWOU4 ONIBNNTd 3LVHVYd3S 40 ALIXITdWNOD JHL ¢

1INOW ANV

'HAddOD ‘SSVHE ‘NOUI 4O 334:1 39 LSNN SWILSAS ONITANVH O °H ¢

"'SININOJNOI JINVOHO HLUIM F18ILVINOONI 39

Q@INOD YOIOH "SONILLIH TV.LIN OL FAISOHHOD JHV JH ANV  *ONH ‘IOH ¢

(O % H ANV ‘SOINVDUO ‘SIAIXO TVLIW 'STVLIN * YOS °H

SNOILOVHILNI LNINOdWOI
WILSAS/LNIN1443 SAOAHVZVYH

mil 8061 UAUWJIAON

‘34VvVQ

—— ODNOJ & ¥ _

TINVN

*SONH HLIM ATLNI0IA S1OVIU OSTV T4i0) 'NOT431L NMOQa SHv3dE B0
‘SNOLLIANOD JINVNAQ HIANN ~ £410 WHO NV IQH * ¢4 40 3ONIS3Hd IHLNI @

ALTTIULLVAWOD TV TWHIID DNISSISSY dod
WALSAS IVIUALVA SNOAUVZVIE NOILVLS JIJNdS
Vv JO LNIWJOTIAIA UNV NOISIA

WOTINGID 1D DVIS TIVHSUVIN

FON LUVIID
T HONWUY XULSIRAND |

IVOISAId ANV 1IVOILATNNY

TINOIAV ZINYDHUD

25-46



2a s anmay

AR ANAd

"'SLN3ATOS ATHVINDILYVd
"'SOINVIOHO ANVIN HLIM ATSAISOTdX3 S1OV3Y 3QIXOY:1d NJOOHAAH @

TldS V HI L4V SHY3A LdNY3 OL
NMONDI NI38 IAVH S3ayId 'SYIHLO ONV *SINO.LAIN '3AIXOHTAH
WNISSY.1Od ANV ‘AIoV 21132V ‘aIoV JlHNAINS SY HONS SINIDY

ONILVHOAHIA " ILIHJIVHO HLUM ATLNTIOIA S1OV3d QI9V JidOTHOH3d @

‘AIDV JIHOTHOUE ANV 'JAIXONOW NO8YVD ‘NIDAXO ‘aIov
JIULIN HLIM GINIGINOD NTiHM IAISOTdXT 39 AV ONV ‘3 LINDI OL
SNIDOIVH ANV 'STVLIN 'SOINVSHO ANVIN S3SNVI SvD aNIHor 14 @

‘GIDV JIHLIN HLIM S1ONaodd
INSONdXI SWEHSH ANV 'NIDAXO 40 SLNNOWY 30UV 31vd38iT

OL 3dIXOU1d NIDOUAAH HLIM S1OVIY 3AIXOHAAH NNINONWNY @
'SNIDOIVH HLIM AT3AISOT1dX3 S10VIY VINONWY @

-SNOILOVIY SNOYIDNVA NI 1 INS3Y dINOJ 39VHOLS NOWNOD

SNOILOVHILNI LNINTA43/ININT44T SNOAHVYZVYH

8861 UIUWIAON ALITIUTLVIWOD IVITWHIID DONISSISSY MOA
RHALSAS VIYALVH SNOQUVZVH NOILVLS HAIVIS
:31vo V dO LNAHIOTIATZU ANV NOISA] ~ON 1ywia
ODROO T W T NMONNUU XUISIRIHD |
IVOISAHd ANV TINDILATVYNY
T INVN HILNAD LHWIT S 3OVdS TIVIHISUVW INOILVZINVOYO

25-47



et b

4

"

AN N

"INIJWNOUYIANZ G3SOT0 V NI JIHdOULSVYLVD

349 1NOM 1LNA 'GVT ANNOT H1WVI NV NI SNOYIODNVA LON 3H3IM

SLN:ZIAIONI 3S3HL "2CHI NI SINIAIONI SNOYIWNN NI a3..1NS3Y
SVH SNOILVL. . 34 Vd3 OL ONIQHOJJV IDVHOLS Q3ZIHOD3LVD @

(OL13° 'AHIAATIV HLIM 3T0ILVINOINI SANIWY JLLVWOHY 'SINIV HilM
3 1dILVdWOONI S3AIYAAHNY) F18ILVIWOD JHY SOINVOHO 11V LON @

04,09 JAOUV SIHNLVHIIWSL 1V S1ONA0Hd
ANISOTdX3 SWHOJ AIDV JIL30V HLIM GIXIN IOV JIHLIN @

"SHINIVLNOD JLSVM
NOWWOO NI G3HOLS NJHM SNOISOTdX3 3SNVO OL NMONX N334
IAVH "8V NI G3XIN NILHO "SAiDV JIbN4INS ANV JIHOTHOOHAAH @
-SNOAUVZVH Si S3IHODILVYI '] IDVHOLS
SNOILOVHILNI LNINT443/LNINT44T SNOAUVYZVYH
BU6T YIdUWIAON M ALTTIULRLYAWOS TIVOTHHIID DNISSHSSY uod -
' WALSAS “IVIUALVH SNOUUVZVH NOILVLS IOVdS
:31v0 V 40 LNJHJIOIIAUG UNV NOISIA ON 1UVID
-——OSNUI I : — HHORVHU XUISIAIND
TNVOISAlld ONY INVOILATVYNY

. WILNAD LD IS A5VIS TIVIHSUVIN NOILLY ZiNVOUO

25-48



N

ONINITIWIL GNV SIVIUILVIN DNILIWIT A8 TOHLNOVO—
-34VS ANV WATANIIYA-HISN. NIIMLIE LONINOD @

ONILNZA J1J0IH3d @

SILSVM JAISOUHOD ANV JNAILOVIYH 4C ALIIHVA 2AIM €

WILSAS 3TONIS «©O S3I3H @

‘SWITE0d LNIWIDVNVYA JLSVM NOILVLS I0VdS

8867 UJdUWIAON

ALLITIGLLVAWOD IVOIWHIID ONISSISSY uod
HALSAS IVIUALVA SNONIVZVH JOILVLS FOVal
:31v0 V 40 LNHWJOTIAYU UNY OIS

ODNOO

.'ﬂ- QM.—

SON_AUVYHI

:IMVN HILNID IOV 2DVIS TIVIHISUVIN

HONYUE AULSIWIHO

IVOISAlId GNY ‘INOILATIVRY

INOILVZINVYDHO

25-4$

4l N
” B



<'INSOdSIa
YIAHL MOTIV JTINON NOILNTIA J0 'TIAET JILVHM YO ¢ATIUIINI
HALSAS JHL KHOUd dJILIAIHOYd I8 JLSAW SALSYM SSTD0Hd JLIVHM ©

25-50

¢ANIT dHL NIHLIM NOIZLOYAY
dAISOIdXd NV Jd0 LNGAd UHL NI SIUANLVIIdRIL ANV STYNSSAUd
HOIH O JYNSOdXE NIGCNS Od ANOASIY SIVIVILYH FASIKL ATILOM MOH O

¢SALSVM JO NOTILOW
LOFYIA OL 3N UNDD0 TTIM SIVIUILVA dSTHL 40 NOILYAVEOAC SYHM O

¢SHHd dHL 40 ("24d SONILLIA ‘SIAATVA ‘SMANYT. ‘SANIT)
SLNENOdHOO SOOIYYA FHL NI dASN UYO0d A'TGVIIVAV JFUV STIVIHIALVH LVYHM ©

SONIMOTIOM Ul SSIUAAV ol dAUIN0I™ ST
HOUVESTY ALITIUILVAWOD SIVIVALYH SONOQUWZVH

886T YIAGWIAON ALITIGILVANOD ‘INOIHWAHID ONISSASSY HOd
. WALSAS "IVIUALY SOOAQUVZVI' NOILVILS ADIVdS .
‘atva V 40 LNIWJOTIAIU (NV NOISHA ION LMy HD
O9NOD °JL ‘Y HONVHE XYLSIWNIHO
: IMVN WILNTID LD 2DVIS TIVIHSUVIN [TVOLISAId ONY chmwmmmu¢w¢o

3



EEIRT RIS e ., . PR

RILSAS NIHLIM SVILUV RITIE0Hd NOISOYNOD OSVI4A o

SIIOOTONHOAL
ALINUILIY  dNV ‘SINIWLVIUL J1.SOd 'SINZALVAYLA¥d  ILVIIVAI O

dONVWUO4UAd (VIUIALVA NV SSINIAILLOALIIT éUOAd SLNINOAWOT JLVIIVAZ ©
SATYOOVYLVO dILSYM UOd SIVIUILYN WILSAS JLVIUAOYddAVY HSITEVLSd 9
SALSVM JTUWILVAIROO 40 SIATUOOVLYO HSIIEVLSA ©

SAIOUTIONHOAL IVSOdSId
ALVNUIALIY ANV 4IS5040dd UOd GLNINOIWOD JILVAIANYD AJILN3AI O

SIVIUILVA HWIALSAS IJLVAIANVO 40 dASVEVLVA dO013aAdd O
S5oNaodd NOILOYAY
UVILINALOd ANV STIVIUILVH JLSVM UNVY 5SI00Ud 40 dASYEVINA d01da3ad ©

SIYATLOILUO HOUNVASIY

8861 UAAWIAON ALITIOLLVAWOD “IVOINAID ONISSASSY yod
WILSAS TVIUALVH SOOQUVZNIE NOILVAS dOVdS )
'31v0 V 40 LNIWJOTIAZA GNV NOISEd ZON LUVHI.
O9NO) ‘I ‘Y HONYME KHISIWHD
TINVN LIANDID LHOIT 30VES TIVHSUVW [TVOISAHd NV .Hﬂwsw...—w.aqnm.«sﬂcﬂco

25-51



ws

Acnowledgements

I would like to thank thosze individuals whose inputs into
the development of the Materials Compatibility lLaboratory at
MSFC and Core Mcdule Integration Facility Systems Evaluation
has heen most appreciative. These are Ms. Dinah Higgins,
Ms. Wendy Alter, M¥. Jimmy Perkins, Ms. Stephania Darby, and
Mr. Jay Perry. Exerpts from our combined efforts were used

in some of the fisures and tables presented earlier.

25-52

P



ONIHIINIONI NMOHE-INAQITIL
AVYMOTIVO Invd

AOHSHHOM ONITANVH STVIHILVIN
AAILOVIH ANV JIXOL NOLLY 1S 3OVdS

S3aNSSI a3Lvi3d
-AL34VS H3IHLO ANV ‘ONIT138V1 ‘NOILINI43A
STVIH3ILVIN SNOAHVZVH NOIlV1lS 30VdS

ONIH33INIONT NMOuE
INAQ3IT3L t

-A9 d31LN3S3Hd

‘01 G5IN3S34d

-JidO1

_

26-1




&\ Wt oy
g

8861'0¢ H3IBNIAON ONIYIIANIONT NMOB3
AVMOTIVY NVd aNAa3 3L M,

OIHVN3DS TdS
TVOINIHD 1SN NOLLVLS I0VdS A3zZITVNLdIONOD (2

W3LSAS ONIT3&V
HINIVLNOD TVOIWIHO NOILVLS I0VdS ad3S0dodd (¢

26-2

NOILINI43a TVIHILVIN SnoauvzvH (1

NOILVAN3IS3Hd 40 SIIdOL

SNITANVH STYid3LVIN SNOQHVYZVYH WOa33dd NOLLVLS F0VdS

ou e



Tt A

Al

. o s . - ..
N T T L e e - L] B
R A e DVI

8861 ‘0f HIAKIAOM ONIHIINIONI NMOud
AVMOTIVO InVd 3INAGINEL M,

ISN IHL NO TVIHILVYIN 40 SSVT1O SIHL 3SN TVILNILOd JHL S31ONIa  [Osnl

30IX0H3d JINVOHO e

4 002 > 1LNIOd HSV1d dND g3S070 ¥V ONIAVH aINDIT <4
ainon I1avViINDI e [shl

SANNOdWOD ATav3a N3l 40 1Si1 Jidid3dS «
V SSVT10 NNSIOd - AiNDIT HO SVY SNONGSIOd @

4 0EL @ VISd 0L HO 4 0L @ VISd OV < IHNSSIHd HIANN SV «
I19VAWVIINON - SVD Q3SSIHAWOD ® [isA 3

4 001 @ VISd OV < 3HNSS3Hd HO4VA HLIM 4INOIN <« [
3 021 ® VISd ¥0L HO 4 0L © VISd OV < JHNSSIHd HIANN SVO «

FT9YWNINVYId - SYD a3SS3IHdNOD e [Osn

S3IAISOTdXI TVIOHIMNOD “93 «
AANISOTdX3 @

€861 ‘.SIIHOLYHOEYT WOUd STVOINIHD 40 TVSOdSId HO4 SIONLOVHd LNIANUHC. :IONIHI43Y

NOILLINIA3A STVIHILVIN SNOQHVYZVH ©NILSIX3 NV 40 AHYWAINS

ODNITANVH SVIiH: N SNOAHVZVYH WOJ33dd NOILVLS 30VdS



Evlwc .'.». . - - v ¢ e . b By - e - " Ay - L.
w_ 1 - C e e e e e o e e o —

8861 ‘0t HIAWIAON ONId2SNIDNI NMOYE
AVMOTIVD 1nVd aNAG213L M,

1SN 3HL NO TVIHILVN 40 SSYT1O SIHL 3SN TVILNILOd 3IHL S310N3A isn]

3SVISIa NVNNH 3SN7D HOIHA SNIXOL HIFHL ANV SWSINVOHO-OHOIN <«
SIN3OV JI9070113 @

IVIHALYN JAILOVOIAVH e

H3ZIAIXO e [i57)

‘dX3 HH L - 1M B 008 OL 0GZ - “IVHNI - LvH ONIFTVY Bxy/6w 00z > 0501 «
dX3 HH $Z - 1M B3 € 0L Z - TYWH3A - 1ligavd ONIg1v B6x/6w 00z > 0SAT «
1HO1Im 6 00 OL 00Z - TVHO - LVH ONIFTV By/0w os > 0SA7 «

g SSV1D ROS!Od - aIN0S HO aiNdI1 SNONOSIOd @ [Isnl

GZI< O Z > Hd «
IVIHILVIN FAISOHHOD @ [1sn

arnos I1aVNWVYId o [G5a

€861 ‘.SIHOLVHOAVT WOHS STVOINIHD 40 TVSOdSIA HO4 S3JILIYHd LNICNHC.. :ION3IH3JAIH

NOILLINIZ3A STVIHILYIN SNOAGHVZ'YH DNILSIX3 NV 40 AHVNNNS

ONITANVH STVIHILYN SNOAHVYZVYH NOd33H4d NOLLYLS 30VdS

26-4



8861'0€ HIEBWIAON ONIHIINIONT NMOUE
AVMOTTVD nvd aNAaa1aL Y

W3LSAS DNDINVH @dVvzZvH (V10H3D) 0861 40 LOV ALITIAVIT ANV
‘NOILYSNIJWO0D ‘ISNOdSIH TVLINIWNOHIANI FAISNIHIHAWNOD e

W3LSAS NOILVIIdILN3AI
AQHVZVH (VddN) NOILVIOOSSY NOILO3LOHd 3HId TVNOILVN @

ST738VYT DONINHYM
IVIHILVN SNOAUHVYZVH (.0a) NOILVLHOMSNYHL 40 LN3IWiHvd3a o

SWILSAS ONIT3gV1 @3aSVE-ANNOHY ‘S'N HDNILSIX3 JIHHL 40 NOLLVNIGINOD V Si
W3LSAS DNIT3GV1 HENIVINOS TVIOIWIHD NOILLVYLS 30VdS d3SOdOHd 3HL

P

26-5

ONITANVH STVIHILYIN SNOAHVYZVH WOAd33d4 NOLLVYLS 3JYdS



8064 ‘0OC UIAWIAON
AVMOTIVO TInVd

TmEL L e A . R e - r v

HNIHIINIONT NMOHE
aINAGI 3L b

TLL iHVd ‘SNOILYIND3H TIvd3a3d 40 3A00 ‘6¥ 31111 ‘:3ON3IHI4ATY

[ YT TV SR

A Loy 8 Loy maryy 1o v
(Eeu W et e DA b

Vlocs reraany

B PO 00 Wy $Ped = et

SIVIMILYN NOILVLS 3DVdS GIALVJIDIINY SIL0NAA O

7 ,
E =l

ey
pozysubeyy

SEETT v
ONNE SINIWAIHS HIV
;c,g 2)0U 8903 ¥ ¥ o wodxy . Mwewoq \. . guor — -
R NG o /,
o / K /, S, -
A TUTT TR / wae L | O s o ]S
4»1 < U VP N < U
N I R

!ii faas. ] ]

26-6

yocy pesed e
290 03 WOy pe
w N 104 'AON

/n

TR

sejqu] Bujwiep sjeeley snopsezey 100

ONITAGNVH STVIHILVIN SNOAHVZVH NOILVLS 30VdS



8861 ‘0€ HIAWIAON ONIHIINIONI NMOHSa

AVMOTIVO INVd IMAG3TEL N

318V1S -0
376VLS ATIYWHON - |
379VISNN - Z \ JAILIVOIAVH - %
3AISOdX3 - € N\ H3ZIQIXO - XO
JLYNOLIA AVW- ¥ QHVZVH JALLOVIH HALVM - M

ALAILOV3Y QHVZVH 1VvI03dS

NHNE LON TTIM -0
4.00¢ 3A08V - |
4.00¢ MO138 -¢
4.00L MO138-¢€

d.€L MOT38 - ¢

(SLNIOd HSV1d)
AUVZVH 34id

QHVZVH HLTV3H

W3LSAS ZO_._.A«W_M_._-_‘.WZNQ_ advzvH
NOLLVIOOSSY NOILD3104Hd 3HId TVNOILVN

26-7

JHVZVHON - 0
QUVZVH LHOINS - |
SNOHU3IONVA - ¢
HIONVA INIHIXT - €
Alavaa-v

ONITANVH STVIHILVIN SNOAHVZVH NOLI VLS 307dS

il
vk



-, - - ' . . - e Temee maea W R e . - . Wl qwe e - - v, . e s oy,

ONIHI3INIONI NMOYS8

88610t HIAWIAON
AYMOTIVO 1NVd INAGIIIL M,

00€ LHVd ‘OF (44D) SNOILYINDIYH TvHIA34d 40 2A0D :ION3IHI43H

378VLS - 0 ANNOJWOD LNILSISHIINON - 0
379V1S ATIVINHON - | ANNOdIWOD LNALS!SHIS LYHMINWOS - |
37GVLISNN - 2 ANNOdWID LNILSISHAd - ¢
3LVNOL3Q AVW - € ANNOdWOD LNILSISHId ATHOIH - €
ALIALLOVY3Y (ALIMtavavuv3golg)
3JON31SISH3d
NHNEG LON TTM - 0 ALIDIXOL ON - 0
4, 00 3A08V LNIOd HSVTd - | ALIDIXOL LHOITS - |
4,00C > GNV d, 00L< LNIOd HSV1d - ¢ ALIDIXOL 3LVHIAON - T
4,00 MO134 LNIOd HSV1d - € ALIDIXOL JHIAIS - €
ALITIGVNNV1L ALIDIXOL

W3LSAS ONDINVH QHVZVH V10430

26-8

ONITANVH STVIHIALVIN SNOAHVZVH WOa334dd NOLLVLS 30VdS



DY

8861 ‘0€ HIBWIAON DNIYIINIONT NMOHSE
AVMOTIVO INVd INAGETPL N

3709 U9Ia -¥ 3sva viva
AEVZVH NOLLVYLS 30VdS INVYN TVIIHIHD

SSV1) QUVZYH HOV3I
HO4 DNDINVY QHVZVH |
V10422 £-0 35N »

ALIAILOV3YH | ONVLSISH3d

L ¥

(MOT13A) (ILIHM)

138VT ONINHYM
TVIHILVN SNOGHVYZVH

(LOQ) NOILVIHOJSNVYHL
40 LININLHYd3

26-9

34did HLIV3H

¥ ¥

(an79)

W3LSAS ONIT3AVYT H=ZNivINOD
AVOINZHO NOILVYLS 30VdS d3S0dO0Hd

GuijpueH sjeiisley snopliezeH uonels alsedg

£



8861 ‘0 YIBANIAON ONIHIINIONI NMOHSE
AVMOTIVO Nvd

INAGI3L Wb

| XXXX TJOOATO ANTTAHLIANOD

26-10

MALSAS DNIT3GV1 HINIVLNOD
TVOINZHO NOILY1S 3DVdS A3S0dQtid

Buypuey S|eio1e| shopiezeH uoljels adeds



D

VAV

|

Lo VI awrw

8861 ‘08 HIBWIAON ONIHIINIONT NLoHE
AVMOTIVD InVd aNAd313l <
0K JAINCT 14 NZDOHA H

W3LSAS ONIT3AVT HINIVLNCO
TVIINZHD NOILLVYLS 10VdS 3S0dOdd

BuipueH S[elRIe SNopJ2ZeH uoliels aoeds

26-11



TY \\

ONIHIINIONI NMOHA

8881 ‘0C UISKIIAON .
AVMOTIVD 1nVd INACT AL W

XXXX 310! JIHNOHAN

W3 LSAS DNIT2GV1 HINIVINOD
IVIIANZHO NOILY LS 33YdS @3S0d0Hd

Bulpuey s|eldie|n snopiezeH uonels sdeds

20-12



R - - " o -
-, ~ , “rees i am s - o N TR -—

8861°0¢ HIAHVIIAON ONIHIINIONI NMOLE
AVMOTI¥S INVd ANAGIIL M,

SN 3HL 40 AHLN3-34 TVILINI HO: XOCTHIV 318V.idod
V 3AAIAOHd 1SN FHL 40 NOLLYT)SI 3LVIGIWNI LINY3d
TUM SIHL "SAON V NI HIMOHS AONIDHINT IHL 31LvI0T -NOILLNTOS TVILN3LOd

¢HIAMOHS /. INIOHHNT
FHL1 HO4 NOILYDO0T TVINILAO JHL 3TNAON 1SN 3HL SI ‘NOILS3ND AHVNIHd

a3Lv-0S! 389 NVO L1 3HO:139 1SN JHL LiIX3 ‘NIHL 'TTINACK 1SN ILVNINVLINOD
V HILINI-3H LSNIN H3NOHS ADNIDHINWE FHL WOHd DNIDHIWT HIIWIN M3HD 3HL (S

S3TNAON NOILVYLS HIHLO OL ANV 1SN FHL LNOHODNOHHL ONIsN24id Si
DINVDHO GASYI1TH JHL ‘HIMOHS AONIDHINI JHL ONISN SI NYHMIHO HL ITUHM (¥

ASN FHL NI @31VvIGT SI HOIHN, HIMOHS
AONIDHIWT IHL 3Z1NILN OL 3AIDIA SHIGWIN MIHD HIHLO HO NYWMIHD JHL (€

aiNdIT JINYOHO NV OL H3IgNaW M3HO 3FHL
S3SO0dX3 ANV TYAOWIYH NOdN STV INiT ILSYM 3L NO LOINNOISIIHMNOIND v (2

H1HY3 OL NHNLIY HO4 MOVH LidIWiHIdX3 NY LNO DNIONVHO SI NvWMIdo v (1

OIHVNIOS T1IdS 15N 3ZIYNLDITNOD

ONITONVH STVIHILVYIN SNOAHVZVH NOQ3A3Hd NOILVLS 30VdS

26-13

- n
el

)



SESSION 3

SUMMARY AND KEY ISSUES IDENTIFICATION

by

Session 3 Chairman: Richerd Tyson
NASA - Code R

L8 Gbes © AR et etk LY o1 b, 0" e VAt MR At 22T

[L-“



SESSION 3

SUMMARYX

Session 3 presentations addressed various chemical and contamination detection
methods currently under study, under development, and those used in inducry. In a
general overview of chemical detection. several existing detection devices were shown
along witn their specifications and capabilities. Applications of MS/MS technology for
Space Staticn internal contamination detection was addressed by Teledyne CME. A
presentation on the applications of fiber optics technology for chemical containment
detectors discussed Ramam scattering, fluorescence-based optrodes, absorbance-based pH
sensors, organochloride optrodes, remote fiber optics spectroscopy, general categories of
fivers, and bending losses and other limitations. Another presentation on particulate
detection technology discussed optical particle counters, condensation nucleation couniers,
electrical aerosol analyzers, electrostatic precipitators, a cascade impactor, aerodynamic
particle sizers, and a summary of optical, electrical, and mechanical detector methods.
Also, overviews of beth the Space Station Freedom life sciences glovebox and materials
processing glovebox were given. These presentatious touched lightly on glovebox
contamination control systems. potential hazardous materials, and material handling issues
aftecting design. A presentation on USL chemical hazard remediation addressed the
objectives of thc PMMS, USL chemicai storage, USL chemical handling, USL chemical
isolation, UCL waste handling requirements, notentially hazardous operations in the USL,
hazard remediation approach, criteria for USL experiment ma.erials screening, developinent
of USL material classification and waste remediation techniques, PMMS approach to
harndiing hazardous chemicals, rack-level waste handling methodology, and personai
protective equipment. A presentation on the safety practices of ground-based electronic
crystal growth discussed considerations in selection of facility, equipment, and personnel.
Facility safety, equipment safety, nersonnel protection, and training were also addressed in
this presentation. A presentation audressing the importance of biological systems in
treatment discussed treatment methods for toxic chemicals in water, soil, sediment, and
sludge. Among the methods discussed were: microbial reduction cf metals, bacteriai
reduction of metals, sulfare reduction, solubility of metal ' ides, and filtration methods.
A presentanon on exhaust gas conditioning equipment and technology addressed issues of
growing concerns, causes of fires at semiconductor plants, anc central conditioning
methods and equipment. The last presertation in Session 3 discussed reactive bed plasma
systems for contamination control. This method addressed phosgene decomposition,
benzene decomposition, and aerosol removal mechanisms.
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KEY_ISSUES

1. Combining all wastes into one pipeline or tank is a concept that has been abandoned on
the ground. Ground systems similar to the needs of Space Station Freedem use
dedicated treatment and processing at each facility location. Combining wastes may
create ivo much of an explosion potential.

2. Development of a hazardous materials classification system that astronauts can quickly
and easily use in emergency situations needs to be implemented early in the Space
Station program.

3. Applying biological systems for combating waste treatment in the Space Station
modules s _.ned to be a new idea for many of the attendees. Commerits suggested that
this method be investigated for application to the Station.

4. The Space Station Program shouid fully utilize existing technology and where no

existing technology meets all the requirements, new technology should be develcped
and tnen shared with the ground-based industrial and scientific communities.
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